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[57] ABSTRACT 
A capstan driven, endless printer ribbon cartridge com 
prising an endless ribbon and a ?at housing formed of a 
planar base and an enclosing planar top with down 
wardly projecting edge walls is disclosed. The housing 
includes an appendage within which a guide roller, or 
an inking roller, is located. Ribbon enters the housing 
via an edge wall slot located adjacent the guide or ink 
ing roller and runs around the roller to a relatively large 
aperture at which a pair of pinch rollers are located. 
The pinch rollers, when the cartridge is mounted in a 
suitable printer, press the ribbon against a capstan. The 
ribbon runs from the pinch rollers to the outer periph 
ery of a rotatable ribbon roll located about a non-rotata 
ble hub integrally formed with the base. The ribbon 
leaves the ribbon roll via an angle slot formed in the 
non-rotatable hub’. A ribbon leaf spring having a semi 
circular hook-shaped‘: end extends outwardly from the 
hub against the inner loop of the ribbon roll to provide 
tape withdrawal friction (output tension) and to assist in 
aligning the tape with the angle slot. The endless ribbon 
has the con?guration of a Mobius strip. 

10 Claims, 10 Drawing Figures 
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5:1 

CAPSTAN uRIvEN,,ENDLEss PRINTER RIBBQN 
» I " . CARTRIDGE __ . ~; 

‘BACKGROUND OF THE INVENTION 
This invention is directed to ribbon cartridges and, 

more particularly, to ribbon cartridges suitable for use 
in printers, particularly line printers. , _ 
‘various .types of ribbon cartridges suitable for‘use ‘in 

printers and the like have been proposed .by the prior.v 
-art.-.|The ribbon icartridges generally fall into two 
groups, endless; and non-endless. The non-endless car 
tridges generally include a takeup reel and a supply reel 
and‘ the ribbon, moves from the supply reel to the takeup 
‘reel, as required, during printer operation. ‘In some in-‘ - 
stances the ribbon is reusable and the supply and takeup 
reels switch‘functions when all or substantially all of the 
ribbonhas moved from the ‘supply reel- to the takeup 
reel. In some cases the printer operator is required to 
invertthe‘ribbon cartridge to extend its life. v; r - 
Theotherltypes; of ribbon cartridges, which are of 

more signi?cance to the present invention, are. endless 
cartridgesfln endless cartridges an endless ribbon is 
moved , from one aperture in av cartridge housing, 
through the printer mechanism, and back to the‘ car-_ 
trid'ge housing. In some-‘cartridges the ribbon is merely 
“stuffed? into the cartridge housing. In. other car 
tridges, :theribbori is drawn into a ribbon roll. As ribbon 

.is removed from‘, one end of the roll and fed into the 
printer, ribbon iscontinuously added to the other end of 
the roll, with individual roll loops sliding with. respect 
to one another. . _ v I ., ‘ , 

Endless-ribbon cartridges ‘proposed by the .prior art 
vary from relatively complicated to relatively unsophis 
ticated cartridges. Examples of relatively complicated 
printer ribbon cartridges, at least with respect to their 
internal‘structure, using a “stuffed” technique are_de 
scribed in US; Pat. Nos. 3,814,231 and 3,830,351, both 
issued to Samuel D. Cappotto, the ?rst for a “stuffed 
Ribbon‘ Cartridge’;’ and‘ the second for a “Typewriter 
Ribbon Cartridge For Endless Loop Ribbon.” Exam 
ples of somewhat similar cartridges using a ribbon roll 
technique are described in US. Pat. Nos. 3,643,777 
issued to Carl P. Anderson et al. for “Typewriter Rib 
bon Cartridge” and 3,643,779 issued toCarl P. Ander 
son, et al. ‘for “Ribbon Mechanism for Cartridge Sup 
ported Ribbons)?» In addition to their somewhat compli 
cated internal mechanisms, the cartridges described in 
these patents have the further disadvantage that they 
are designedsuch that ribbon enters and leaves the 
cartridge housing from generally the same slot whereby 
the housing must be greater than twice the width of the 

_ tape in height‘ or thickness. 
A somewhat less complicated endless ribbon car 

tridge structure is described in US. Pat; No. 3,524,602 
issued to Pierre ,1. Green et al. for “Endless Ribbon 
Cartridge.” While this patent describes an arrangement 

‘ somewhat similar in its broad aspects to the present 
, * inventign,as will be better understood from the follow 

~ ringdescription; it lacks certain features thereof._ For 
example, itwdoes not provide for a capstan drive mecha- ,, 
'nisrn to ,“piill” ribbon into a cartridge housing. Further, 
.it‘does' notprovide for inking of the ribbon internally in 
the housing: Moreover, while it includes a tensioning 
spring‘, the spring does not act to align the ribbon with 
an exitaperture whereby ease of accuratewithdrawal of 
the ribbon, without ribbon breakage, is not provided. 
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7 As will also be better‘ understood from the following 
“description, ‘one of the__ features of the invention is that 
the ribbon is in ‘the form of a Mobius strip. While this 
general ribbonformf has been proposed before by the 
prior art (see US. Pat. No.1‘ 3,460,666 issued to W. Ploe 
ger, Jr. for “Endless Printing Ribbon”), the prior art has 
not proposed the?use of a Mobius strip ribbon in an 
endless loop cartridgewherein avmajority of the ribbon 
length forins a roll housed in a cartridge housing. With 
.out this feature only1 a limited amount of ribbon is avail 
able foruse. " d I‘ . _ ’ rd 

., Therefore, it is an object of this invention to provide 
.a new and improved ‘endless,’ printer’ ribbon cartridge. 

1 It is a ‘further object of this invention‘to providea 
capstan‘driven endless printer ribbon cartridge. ‘ 

It, is another object of this ‘invention tovprovide an 
,endleisslo‘opcapstan driven printer ribbon cartridge. 
,. It isjuy'etanother ‘object ‘of this invention to provide a 
Mobius ‘strip, endless loop, capstan driven, printer rib 
bon cartridge wherein a majority of the printer ribbon 
forms a roll housed within a cartridge housing, even 
when‘the"capstan driven ‘printer ribbon cartridge is 

. mounted for use in a suitable printer. 

‘'1" "' '* ' SUMMARY‘ OF THE INVENTION 

“ lln accerdance withrprinciples of‘ this invention, a 
‘ capstan driven, endless‘printer ribbon cartridge is pro 
vided. The cartridge comprises a ?at housing including 

_‘ a planar, base and an enclosing planar top with edge 
,walls projecting toward thebase. The‘housing is formed 
so as to include an integral appendage within which a 
guideroller, or an inking roller, is located. An endless, 

, Mobius strip,wribbon enters the housing via an edge wall 
slot located adjacent the guide or inking roller, passes 
over the roller and‘ runs to a relatively large aperture. 
Located at the large aperture are a pair of pinch rollers 
that, when the cartridge is mounted in a suitable printer, 
press the-ribbon against a capstan. The ribbon is thus 
pulled into the cartridge by the capstan. The ribbon 
leaving ,the pinch rollers runs to the outer periphery of 
a rotatable ribbon rolllocated about a non-rotatable hub 
integrally formed with either the base or top. The rib 
bon leaves the ribbon roll‘via an angle slot formed in the 

‘non-rotatable hub. As the ribbon is withdrawn, the 

.45’; 
riphery, ribbon leaving the pinch rollers. Intermediate 
rotatable ribbon roll rotates andadds, to tis outer pe 

loops of therotatable ribbon roll slip with respect to one 
_ another as the roll is rotated. 

In accordance with-other principles of this invention 
a ribbon leaf spring having a semicircular hook-shaped 
end extends outwardly from the hub‘ and presses against 
the inner loop of the ribbon roll. The ribbon leaf spring 
has Ltvtgofunctions. First, the ribbon leaf spring provides 
ribbon withdrawal friction (output ribbon tension) and 
prevents interloop seizing‘. Second, the ribbon leaf 
spring ‘is positioned so as to align the ribbon with the 
angle slot. That is, the ribbonleaving the spring heads 
directlyrtoward and, then,through the angle slot, as 
opposedto :following the: curvature of the hub prior to 
leaving "via the angle slot. ‘ 

,_ In ‘accordancewith: still other principles of this inven 
tion, the pinch roller immediately before the ribbon roll 
is ?exure mountedtoi provide constant guide or inking 

. _ roll tension. 

"65. E‘ It will be‘ appreciated fromthe foregoing description 
7 that the invention provides a new and improved endless 
ribbon cartridge. The cartridge is capstan driven and 
provides ,for positive. control of ribbon tension, both 
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internal and external. In this regard, the invention 
merely requires that a capstan press the ribbon against a 
pair of pinch rollers, one of which is ?exure mounted, as 
the capstan rotates. The ?exure mounting is of particu 
lar signi?cance when an inking roll is included since the 
?exure mounting creates constant tension across the 
inking roll. As the capstan is rotated, friction moves the 
tape into the cartridge housing. The positioning of a 
tension control spring, such that the tape is directly 
aligned with an angle slot, provides improved control 
over exiting tension and positioning of the tape. Fur 
ther, the inclusion of an alignment roller which may or 
may not take the form of an inking roller, provides an 
uncomplicated method of aligning the tape with capstan 
rollers as well as a means for re-inking the tape whereby 
the overall useful life of the tape is greatly extended. 

In its preferred form, the cartridge housing is formed 
of relatively high impact plastic and the spring is 
formed of a suitable leaf spring material. Further, the 
ribbon is formed of a re-inkable material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and many of the attendant 
advantages of this invention will become more readily 
appreciated as the same becomes better understood by 
reference to the following detailed description when 
taken in conjunction with the accompanying drawings 
wherein: 
FIG. 1 is a plan view of a capstan driven, endless 

printer ribbon cartridge formed in accordance with‘ the‘ 
invention; 
FIG. 2 is a plan view of a base suitable for use in the 

cartridge housing of the embodiment of the invention 
illustrated in FIG. 1; 
FIG. 3 is a side elevational view of the base illustrated 

in FIG. 2; 
FIG. 4 is a partial side elevational view of a hub, 

forming a portion of the base illustrated in FIG. 2, illus 
trating the angle slot; 
FIG. 5 is a plan view of a top suitable for use in the 

cartridge housing of the embodiment of the invention 
illustrated in FIG. 1; 
FIG. 6 is a cross-sectional view along line 6-6 of 

FIG. 5; 
FIG. 7 is a partial cross-sectional view along line 7-7 

of FIG. 5; 
FIG. 8 is an exploded view of a pinch, guide or inking 

roller assembly suitable for use in the embodiment of the 
invention illustrated in FIG. 1; 
FIG. 9 is an edge view of a ribbon leaf spring suitable 

for use in the embodiment of the invention illustrated in 
FIG. 1; and, 
FIG. 10 is a side elevational view of the ribbon leaf 

spring illustrated in FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a plan view of a preferred embodiment of a 
capstan driven, endless printer ribbon cartridge formed 
in accordance with the invention and is used to illustrate 
and assist in describing the cartridge and its manner of 
operation in a general manner. The capstan driven end 
less printer ribbon cartridge illustrated in FIG. 1 gener 
ally comprises a cartridge housing 21 and a Mobius 
strip, endless printer ribbon 23. The cartridge housing 
21 is generally ?at or planar and comprises a base 25 
(FIGS. 2 and 3) and a top 27 (FIGS. 5 and 6). The top 
includes a planar top wall 29 and an orthogonally out 
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4 
wardly projecting edge wall 31. The top wall 29 is 
generally con?gured similar to the con?guration of the 
base 25, as more fully hereinafter described, such that 
when the top 27 and base 25 are suitably assembled 
together a relatively ?at or planar cartridge housing 21 
is formed. 
The edge wall 29 substantially entirely surrounds the 

cartridge housing and forms the edge thereof. In this 
regard, the cartridge housing edge includes a large, 
semicircular edge 33 extending substantially through 
180°. The large, semicircular edge 33 terminates at one 
end of a ?rst planar edge 35. The ?rst planar edge ex 
tends outwardly for a distance and terminates at one 
end of a curved edge 37. The curved edge 37 terminates 
at one end of a second planar edge 39. The ?rst and 
second planar edges 35 and 39, if extended, form an 
acute angle with one another. The second planar edge 
39 terminates at an inwardly curved indentation 47 
extending through approximately 180°. The inwardly 
curved indentation 47 is followed by a small outwardly 
curved semicircular projection 50 extending through 
approximately 180°. The outwardly curved projection 
terminates at one end of a third planar edge 53. The 
third planar edge 53 terminates at the other end of the 
large semicircular edge 33. 
The cartridge housing region generally de?ned by the 

first and second planar edges 35 and 39, and the curved 
edge 37, de?nes an appendage 41. Located in the ap 
pendage 41 is either a guide or an inking roller 43. 
Formed in the ?rst planar edge 35 at the point where 
that edge meets the curved edge 37 is a ribbon inlet slot 
45. The longitudinal axis of the inlet slot 45 lies orthogo 
ml to the plane of the base and the top wall 29 and is 
aligned with the guide or inking roller 43 such that 
ribbon entering the ribbon inlet slot 45 is aligned with, 
freely passes around, and guided by a portion of the 
outer periphery of the guide or inking roll 43. 
Located on either side of the inwardly curved inden 

tation 47 are inner and outer pinch rollers 49 and 51. 
The inwardly curved indentation is formed such that 
when a capstan 52 is located therein (whichoccurs 
when the cartridge housing 21 is inserted ‘in the direc~ 
tion of the arrow 54 into a suitable printing machine, 
such as a Series 4000 Printer produced by the Tally 
Corporation of Kent, Wash.), the capstan 52 is located 
adjacent to both of the pinch rollers 49 and 51. The 
positioning is such that a ribbon lying between the cap 
stan and the pinch rollers is moved as the capstan is 
rotated. 

In addition to the foregoing elements, the cartridge 
housing 21 includes a non-rotatable hub formed in the 
manner hereinafter described. The hub includes an ap 
erture 55 located coaxially about the center of the axis 
de?ning of the large semicircular edge 33. Extending 
outwardly from the ribbon roll hub, into the interior of 
the-housing 21 is a ribbon roll leaf spring 57. 
As noted above, the printing ribbon 23 is continuous 

and in the form of a Mobius strip. That is, the ribbon 23 
has been cut, one of the ends thereof rotated by 180°, 
and then the ends reattached, as illustrated by the dark 
line 59 in FIG. 1. The ribbon 23 enters the cartridge 
housing 21 via the inlet slot 45, passes around the guide 
roller 43 and travels to the inwardly curved indentation 
47, which de?nes a capstan drive aperture. At the in 
dentation 47, the ribbon 23 passes outside of the pinch 
rollers 49 and 51 so as to extend across or lie in the 
indentation. The ribbon, after passing about the outer 
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pinch roller 51, travels to a multiple loop ribbon roll 61 
located about the ribbon roll hub. 
Ribbon forming the inner loop of the ribbon roll 61 

passes over the outer tip of the leaf spring 57 (i.e., the tip 
remote from the hub and extends to an angle slot 63 
(FIG. 4) more fully described hereinafter. Ribbon 
leaves the cartridge housing via the angle slot in the 
ribbon hub and passes over the top of the cartridge 
housing. Thus, in summary, tape enters the inlet aper 
ture 45 passes around the guide and pinch rollers, be 
comes part of the ribbon roll 61 and leaves the housing 
via an angle slot formed in the hub. This direction of the 
tape movement is illustrated by the arrow 65. 
The exiting ribbon passes about one or more suitably 

positioned idler rollers 66 (only one of which is-illus 
trated), mounted in the printer with which the capstan 
driven endless printer ribbon cartridge of the invention 
is used. The printer idler roller or rollers, of course, ‘ 
de?ne the path of travel of the ribbon 23 through the 
printer. The capstan, which, of course, is driven by the 
printer moves the ribbon through the printer since it 
causes ribbon to be withdrawn from the cartridge hous 
ing, as ribbon is drawn into the housing 21. Of course, 
each loop or layer of the ribbon roll slides on adjacent 
layers. This action tends to distribute ink over used 
portions of the ribbon. The leaf spring 57 allows the 
ribbon to be pulled around the hub without seizing, like 
a Windlass, and it aligns the ribbon with the angle slot as 
it is withdrawn. That is, immediately after leaving the 
tip of the leaf spring the ribbon moves directly toward 
the angle slot and exits the hub. 
The foregoing discussion has described the general 

structure and operation of the capstan driven endless 
printer ribbon cartridge of the invention. The following 
discussion will describe, in more detail, the various 
structural components of the cartridge housing 21, and 
their manner of assembly. _ 
FIG. 2 is a plan view of the base 25. The base 25 

includes a generally base wall 70 having an outer edge 
con?gured similar to the edge con?guration of the car 
tridge housing 21 described above with respect to FIG. 
1. In addition, as best illustrated in FIG. 3, projecting 
outwardly from the inner face of the base wall 70 is the 
ribbon hub 71 discussed above as de?ning the hub aper 
ture 55. Formed in the base 25, integral and planar with 
the planar base wall 70, in the hub aperture 55, is an 
inwardly projecting hub ?ange 73. Projecting orthogo 
nally outwardly from the hub ?ange 73, inside of the 
hub aperture 55, is a pin-like projection 77. A spring slot 
75, adapted to receive the leaf spring 57, is formed in the 
hub 71. The spring slot 75 lies along an axis generally 
parallel to the central longitudinal axis 79 of the hub 71 
slightly to one side of the pin-like projection 77, in the 
direction of ribbon roll rotation. The pin-like projection 
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25. 
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35 

45 

77 is spaced slightly inwardly from the inner surface of 55 
the hub 71. The spring slot 75 and the pin-like projec 
tion 77 are adapted to hold one end of the leaf spring 57 
in a predetermined position, in the manner hereinafter 
described. 
FIG. 4 illustrates in detail the angle slot 63 formed in 

the hub 71. Preferably, the angle slot 63 lies along an 
axis 81 forming an angle of 45° with respect to the cen 
tral longitudinal axis 79 of the hub 71. Also, preferably, 
the radial center line of the slot 63 (i.e., the radial line 
extending outwardly from the central longitudinal axis 
79 passing through the center of the slot 63) forms an 
angle of 90° with respect to the radial center line of the 
leaf slot 75, as illustrated in FIG. 2. 
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Formed in the base wall 70 at the center of the radius 

of curvature of the edge thereof bordering the curved 
edge 37 of the cartridge housing 21 (FIG. 1) is a ?rst 
cylindrical aperture 81. The ?rst circular aperture 81 is 
adapted to receive the outer or terminal end of a shaft 
integrally formed with the top 27 in the manner herein 
after described, and adapted to support the guide or 
inking roller 43. 
Located on either side of the edge of the base wall 70 

adjacent the inwardly curved indentation are second 
and third cylindrical apertures 83 and 85. The second 
aperture is adapted to receive the outer or terminal end 
of a shaft on which the inner pinch roller 49 is mounted 
and the third aperture 85 is adapted to receive the outer 
or terminal end of a shaft on which the outer pinch 
roller 51 is mounted. The third aperture 85 is formed in 
a ?exure arm 87 formed in the base wall 70. The ?exure 
arm 87 is formed by removing a U-shaped portion of the 
base wall 70 in the region of the wall adjacent the por 
tion thereof de?ning the third aperture 85. Preferably 
the ?exure arm is slightly thicker than the base wall. 
The ?exure arm, in combination with a similar ?exure 
arm formed in the top and hereinafter described pro 
vides for lateral ?exure of the outer pinch roller 51. This 
?exure creates tension that maintains the ribbon in 
contact with the guide or inking roller 43. Such tension 
is of particular signi?cance when this roller is an inking 
roller. 
In addition, projecting outwardly from the outer face 

of the base wall 70, along selected axes, are a plurality of 
reinforcing ribs 89. A reinforcing rib 90 also surrounds 
the outer edge of the base wall 70 along the edge thereof 
bordering to the large, semicircular edge 33 and the ?rst 
and third planar edtes 35 and 53 of the cartridge housing 
21. Further edge reinforcing ribs 92 extend laterally 
outwardly from the edge reinforcing ribs 90 in a plane 
parallel to the plane of the base wall 70, in the region of 
the ?rst and third planar walls 35 and 53. Also, a series 
of attachment apertures 91 pass through the base wall 
70 adjacent to its outer periphery. The attachment aper 
tures 91 are adapted to receive pin-shaped heads formed 
in the edge wall 31 of the top 27, in the manner hereinaf- » ' 

ter described. 
As previously described, the top 27, which is best 

illustrated in FIGS. 5 and 6, includes a planar top wall 
29 and an orthogonally outwardly projecting edge wall 
31. The edge wall 31 includes a large section 310 and a 
small section 31b, as illustrated in FIG. 5. The large wall 
section 310 generally encompasses the large, semicircu 
lar edge 33 and the ?rst and third planar walls 35 and 53. 
The small wall section 31b encompasses the second - 
planar wall 39 and the curved edge 37. Adjacent the 
inlet slot 45 is an inwardly curved section 101, forming 
an integral extension of the large wall section 310. 
Located at the center of curvature of the portion of 

the small wall section 31b forming the curved edge 37 is 
a guide or inking roller shaft 103. As best illustrated in 
FIG. 6, the guide roller shaft 103 includes three co-axial 
aligned cylindrical regions having different diameters. 
The largest diameter cylindrical region 105 lies next to 
the top wall 29. The medium diameter cylindrical re 
gion 107 lies next to the large diameter cylindrical re 
gion and terminates at a small diameter circular region 
109. The axis along which these cylindrical regions lie 
extends orthogonally outwardly from the top wall 29. 
The ‘outer or small diameter cylindrical region forms a 
terminating end adapted to ?t into the ?rst cylindrical 
aperture 81 formed in the base wall 70. Similarly ‘formed 
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inner and outer roller shafts 111 and 113 extend in— 
wardly from the top wall 29, on either side of the in 
wardly curved indentation 47. The terminating ends of 
the inner and outer shafts are adapted to ?t into the 
second and third circular apertures 83 and 85 in the base 
wall. The outer roller shaft 113 is formed in a flexure 
arm 115 formed in the top wall 29 in the same manner as 
the ?exure arm 87 was formed in the base wall 70, as 
described above with respect to FIG. 2. Preferably, all 
of the roller shafts 103, 111 and 113 are integrally 
formed with the top wall 29. The manner of mounting 
the various rollers on the roller shafts is hereinafter 
described with respect to FIG. 8. 
Formed in the top wall 29 so as to be aligned with the 

hub 71, when the top 27 and base 25 are assembled 
together, is a circular aperture 121. The circular aper 
ture terminates in a ring-shaped inner projection 123. 
The inward curve is smooth and, thus, provides a low 
friction surface over which the ribbon 23 moves after it 
exits the hub via the angle slot 63. Projecting inwardly 
from the periphery of the ring-shaped region 123, as 
best illustrated in FIG..7, is a locking pin 125. The lock 
ing pin 125 is positioned such that it is aligned with the 
slot 75 within which the leaf spring is held when the top 
27 and base 25 are suitably aligned and locked together. 

Projecting outwardly at various points in both the 
large and the small wall sections 31a and 31b are a plu 
rality of pin-shaped heads 127. The pin-shaped heads 
127 are positioned such that they are aligned with the 
peripheral apertures 91 formed in the base wall 70. 
When the base 25 and top 27 are suitably aligned and 
pressed together, the pin-shaped heads are forced into 
the apertures 91. The pin-shaped heads and peripheral 
apertures are formed such that they provide a frictional 
coupling mechanism. Finally, projecting radially out 
wardly from the ring-shaped inner projection 123 of the 
top wall 29 are a plurality of reinforcing ribs 129. 
FIG. 8 is an exploded view illustrating the mounting 

of either the pinch rollers or the guide (or inking) roller 
on their related shafts. The rollers include central cylin 
drical apertures adapted to ?t about the medium diame 
ter cylindrical regions 107 of their related shaft. Prefer 
ably, prior to mounting, these regions are coated with a 
suitable lubricant 110, such as silicone grease. Thereaf 
ter, the roller is slid onto the shaft and a locking collar 
131 is added. The locking collars retain the rollers in 
place, and prevent signi?cant lateral movement thereof. 
FIGS. 9 and 10 illustrate a preferred embodiment of 

the leaf spring 57. Preferably, the leaf spring 57, when 
viewed from the edge, as seen in FIG. 9, includes a main 
planar region 141, which terminates at one end in a 
curved region 143 that extends through an arc of ap 
proximately 90°. The curved region ‘143 terminates at an 
inward projection 145. Thus, a J or hook shaped end is 
formed in the leaf spring. The other end of the main 
planar region 141 terminates in an outwardly extending 
arm 147. The arm projects outwardly from the side of 
the main planar region 141 opposite to the side from 
which the curved region 143 extends. When viewed 
from the side, as seen in FIG. 10, the width of the leaf 
spring is substantially constant in the curved region 143, 
the inward projection 145 and the majority of the main 
planar region 141. This width is generally equal to the 
width of the ribbon 23. However, just prior to the point 
where the main planar region 141 meets the arm 147, 
the main planar region is necked down. The width of 

Y the arm 147 is similar to the reduced size of the necked 
down‘ section of the main planar region 141. 
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When inserted into the spring slot 75 formed in the 

hub 71, the arm 147 lies between the pin-like projection 
77 and the inner wall of the hub 71. The necked down 
section of the main planar region 141 lies in the spring 
slot 75, between the locking pin 125 formed in the top 
27 and the bottom of the spring slot. The leaf spring is 
also positioned such that the J or hook shaped end 
points in the direction of rotation of the ribbon roll 61, 
as illustrated in'FIG. 1. 

It will be appreciated from the foregoing description 
that the invention comprises a capstan driven endless 
printer ribbon cartridge. The cartridge comprises a 
housing and a ribbon in the form of a Mobius strip 
coiled or rolled at one end. At the same time that ribbon 
is withdrawn into the housing, ribbon is also extended 
from the housing via an angle slot located in a hub. A 
leaf spring not only provides tension to control the 
removal of the ribbon, it also provides an alignment 
function in that it is positioned such that a space is 
formed between the inner loop of the ribbon roll and the 
hub that allows the exiting ribbon to ?ow directly 
toward the exit angle slot, as opposed to requiring that 
the ribbon pass further around the hub prior to exiting, 
as illustrated and described in US. Pat. No. 3,524,602, 
referenced above. in this regard, preferably, a layer of 
low friction material is af?xed to the hub 71 in the re 
gion wherein the hub is impinged upon by the ribbon 
roll 61. Also, preferably, the majority of the elements of 
the cartridge housing are formed of plastic, preferably 
high-impact plastic. The leaf spring 57 is preferably 
formed of a suitable metallic material. 
While a preferred embodiment of the invention has 

been illustrated and described, it will be appreciated 
that various changes can be made therein without de 
parting from the spirit and scope of the invention. For 
example, the hub could be formed as an integral part of 
the top, as opposed to being formed as an integral part 
of the base, or entirely separate. Similarly the shafts 
could be formed‘ as an integral part of the base, as op 
posed to the top, or entirely separate. Also, the tension 
leaf spring could be molded into the hub. Hence, the 
invention can be practiced otherwise than as speci? 
cally described herein. ' - 

The embodiments of the invention in which an exclu 
sive property or privilege is claimed are de?ned as 
follows: 

1. A capstan driven, endless printer ribbon cartridge 
comprising: 

a generally flat cartridge housing suitable for housing 
a printer ribbon, said cartridge housing having a top 
wall, a base wall and an edge wall joining said top 
and base walls, said cartridge housing including an 
outwardly projecting appendage lying generally in 
the plane of the housing, said cartridge housing also 
including a ribbon inlet slot and a capstan drive 
aperture both located in the edge wall of said hous 
ing in the region of said appendage, said capstan 
drive aperture being formed in an inwardly curving 
indentation formed in the edge of said cartridge 
housing, said cartridge housing further including a 
central hub having a ribbon exit slot formed therein; 

guide roller means mounted in said appendage for 
receiving printer ribbon entering said appendage 
via said ribbon inlet slot and directing said ribbon 
toward said capstan drive aperture; 

pinch roller means mounted in said cartridge housing 
‘adjacent said capstan drive aperture for receiving 
ribbon directed by said guide roller means toward 
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said capstan drive aperture such that when a drive 
capstan is positioned in said capstan drive aperture, 
said pinch roller means presses said ribbon against 
said drive capstan; 

an endless printer ribbon, a ?rst portion of said end 
less printer ribbon forming a ribbon roll surround 
ing said hub and a second portion exiting from said 
cartridge housing via said ribbon exit slot and enter 
ing said cartridge via said ribbon inlet slot; and, 

a leaf spring affixed to'said hub and projecting out 
wardly therefrom toward said ribbon roll, said leaf 
spring including a hook-shaped outer end curved in 
the direction of said tape exit slot; 

said leaf spring and said ribbon exit slot radially posi 
tioned about said hub ' such that said leaf spring 
holds said ribbon roll away from said hub in a man 
ner such that an open space is formed between the 
hook-shaped end of said leaf spring and said ribbon 
exit slot, said ribbon passing through said space, 
directly from said leaf spring to said ribbon exit slot 
without impinging on the outer surface of said cen 
tral hub after leaving said leaf spring. 

2. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 1 wherein said pinch roller means 
includes ?rst and second pinch rollers located adjacent 
to said inwardly curving indentation, one of said pinch 
rollers being located on one side of said inwardly curv 
ing indentation and the other of said pinch rollers being 
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located on the other side of said inwardly curving in 
dentation. 

3. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 2 including ?exure means for sup 
porting one of said pinch rollers, said ?exure means 
being formed by llexure arms formed in the top and base 
walls of said cartridge housing. 

4. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 3 wherein said printer ribbon is in 
the form of a Mobius strip. 

5. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 4 wherein said ribbon exit slot forms 
a predetermined angle of less than 90° with the plane of 
said housing. 

6. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 5 wherein said guide roller means is 
a guide roller. 

7. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 5 wherein said guide roller means is 
an inking roller. I 

8. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 1 wherein said printer ribbon is in 
the form of a Mobius strip. 

9. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 1 wherein said guide roller means is 
a guide roller. 

10. A capstan driven, endless printer ribbon cartridge 
as claimed in claim 1 wherein said guide roller means is 
an inking roller. 
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